Crystallization and some properties of chondroitinase from Arthrobacter aurescens.
A strain of Arthrobacter aurescens which secretes a large amount of chondroitinase into a culture broth, was isolated from soil. The chondroitinase was purified 380-fold over culture broth in 24% yield and crystallized. Some properties of the purified enzyme were studied and described: thermal stability (below 45 degrees), pH stability (pH 4.9 to 7.4), optimum temperature (50 degrees), and optimum pH (pH 6.0). Chrondroitin sulfate A and C, chondroitin, and hyaluronic acid were split by the enzyme but dermatan sulfate could not be. The initial rates of enzymic degradation of chondroitin sulfate C, chondroitin, and hyaluronic acid were 1.1, 1.95, and 3.2, respectively, compared to that of chondroitin sulfate A. When the enzyme was allowed to act on chondroitin sulfate A and C, the reducing power and the ultraviolet absorption at 232 nm increased proportionally to the decrease in viscosity of the substrate solution. Finally these substrates were degraded to the extent of 100% to disaccharides. By the enzyme action the main products from chondroitin sulfate A and C were deta 4,5-unsaturated disaccharides, which were identified as 2-acetamido-2-deoxy-3-O-(Beta-D-gluco-4-enepyranosyluronic acid)-4-O-sulfo-D-galactose and 2-acet-amido-2-deoxy-3-O-(Beta-D-gluco-4-enepyranosyluronic acid)-6-O-sulfo-D-galactose by paper chromatography, ultraviolet absorption spectroscophy, and infrared spectroscopy. Thus it is suggested that the chondroitinase is a chondroitin sulfate A and C lyase, one of the hyaluronate lyases (EC 4.2.99.1).